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(54) METHOD FOR INSPECTING SURFACE OF SEMICONDUCTOR WAFER 
Abstract 

An inspection method for detection method for detecting particles adhering to the surface of a 
semiconductor wafer of defects, e.g. SF, mound, dislocation existing in the vicinity of the surface 
of a semiconductor wafer accurately at low cost regardless of the skill of an inspector comprising a 
step of scanning the wafer surface with a laser beam, a step of receiving light reflected or 
scattered by the wafer surface by means of a plurality of light receiving systems having different 
light receiving angles, and a step of determining the shape and kind of a defect existing on the 
wafer surface based on the radio between the intensities of light received by the plurality of light 
receiving systems. 
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« ^ *g*fl « #1^71 afl-S-oll, Stf -f-X> Jf^o]§2)-2] ^ Si 

°fl, ^>2] *}-S-Sj-7> 7>^*|-jl, a ^Al-a)o] ^B3o]l ^^§>X] g>Awl, ?>^S|S, a*> ^ fl]ol3^ ^A}^-%^9] J1J£ 



#7] i^H*!^ ^^JS.^, «gA>^-ofl xjyj-s. SL^S. ^t7fl2] 2*MM|* 

?fl2] eM^a^ ^Ap 0 V^l# A|-g-*vo.s.^ |43iHt ^"Tfl q^*t -r 

£ #^41 #51*11 ^ol^^S] ^A]-w 0 V«i(4)_0- ) ^5:^ $J|o]s]3£ig<*) ^V»cHKl) vfl^l (3)2] 

£ t^l #€3^ #5131 fl]o]3)S#2] ^A>Bj-H J i^. ; oj-g-sv ^^£SL «]o]2ls#ofl eT-flsRr ^i 1 ! 
* 51 71 nfl^^l, « ^S] ^fl. 7 > ®JL, iHH^} 3j £ ofl^j^ #51*1 ^IM^Sl 2}-g-^ ^ $U4. 

BE, £ #^1 #^£1^ #51*1 ^M^M^l 3*VHH9(5)£, -# 7 ] #51*] ^H^S^o] ^HHKD tflx] (4)2] <^ 
W A» al2]-£ ^^|6flA] LPD(Light Point Defect)^ ^r^j-s. a§<yx> t^olas. 

3Z, B«- ^S. ^r^-^ollA-] LPD2] ^ S §og^ ^-a> A ].o]^ S f} A, B ^ A/BS ^^x]^r ^ 

Als] s-^l 2]5M, <g*H ^ ^# o.s s>Ji Stl4. 

A o V 7] BVi^] ^ol3£]S^S] ^7>Hj-tg(5)o11 2]*l-l3, ^0]3llErgoll t^e]# ^ fllolSlS^ e« 0 >0 il 

$7fl*l-^ SF, cf^E-, ^fl ^2] ^^1-^1 ^ gi, h>je*(| flol^Sl #^^g7>» ^SHl-Tll ^*r& ^ 

SE, -a. ^-^ofl ^^slfe QSlHH % (6)^-, ^-7] aV^^l ^ol^fi^^l ^aV« 0 >hi(i) ufl*l (4)21 o]i^ 

a'V 1 -]- 0 !] X1°] A 1, A« -H^l-SL ^^-7IH]A^ LPD(Light Point Defect)^ ^$^7} sj-AT-Afol^s. s]-ji, B# 7-]^^. 

^r^-^^l-H 7ij#^ LPD2] S^7V ^A}olss * ^-f, *>7l S 1«1] S-7-]*>^ - o| ^Efl ^-fpi. ^-t^l-fe 
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•^•71* a)-£^l 4flo]sljE^<q ^Ata 0 V^(6)oll $) s>^, b>2.^| fl]ol2] S ^ofl *J-^ ^El^ ^ ^JE^l ^ol^it^ e«o Vo 1] 
e*l]-SH=r SF, ^>^H., ^2] ^ ^ ^^Tfl ^ $151, #5=*| 4| o] s] ^ #^^7># ^-*>tJ| t ^ 

$1^7 ^nf. 



SE, t^l ^€£]fe a>£.^ flol^M^l ^Al-Hj-^( 7 )^, Aj- 7 1 ^olslSTgo] ^A>y Q >^(l) ifl^ (3)2] 
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£ 1^1 h>51*H TjAHJ-w^-, ^olsjs^ofl ^flSf-b Tj-sv S.^^ ^ ^ 5-«J- B 

ulk f-^ Grown- in ^«>-g: SK^tr ^HSLS. ^-eJH; ^ #7] nfl^-oll, 7^ o1p|-5) a> £ ^) fl] o] r*H] ^-g-* <r SKI- 

Jizi-S. LPD(Light Point Defect)^ ^#5. 5^ .M«a*r ^H-MMSS. i>}3L, B# ^Zf£ 

LPD^ ^#51 ^ g.^*} €#A]-o)2:JL A,B| A/BS ^*l-fe ^ s] ^ofl S) 

^ EU ^ #ff-l- f^Jis Si 1 }. 

JE31 Bulk ^ofl $7>flS}fe Grown-in^f- ^ ^-*>7fl ^f r ?> 4= SU, ?||o]s|£] =^j§ 7 ^ 
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JE^olxq-. 



£ />. 


^^Hl 


loll 


Si^A-i 


LPDSl 


^^1 


AFMAS :tSl*r 


•a ^1* 




-£ 3£r, 








3#€ LPD^l 




^•^-i: AFM-^-S S)-Slt!: 


Sl^l* 


q-Ef^fl ^Bl^Af^loJc]-, 


£ 4fe, 


XjAHl 






LPD^l 




AFMAS & Si *1 




■L-fEfMl ^q^Al-^lo]4, 


£ 5fe, 


-a ah 


1^1 




^3#€ LPD^l 




^Aj-^. AFMfi-S «rSl*i- ^4^1 




UtEfMl ^nl^Al-^o]4. 


£ 6-&, 


-a A l 


1*11 


Si^l^l 


LPD^ 


4 711 


^§-#-4- AFM.2.S. ^Sltr ^4 Si 


SHM- 


M-^r^fi ^M^-M-^lti-. 


£■ 7^:, 


41 *1 «fl 


1^1 




LPD^l 








u}b)--S -^Dl^Ai^oiq. 


£ 8-8:. 


^aH 


1«H1 


Si °1 A) 


LPD^l 




^ A o v # AFMAS. Sj-Sltr 1^ 




q-El-vfl ^ U l7^A>Alol4. 


5. 9-c-, 


4^H1 






LPD^l 


^4 
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JE AJaH 2°fl Si°H 3#€ LPD^l ^Ml AFM5.S SJ-Sltb ^4^1 1H* M-E^ 3 4Slo) 

H4£ =r^H]A^ LPD( ^ZJ-je ^^^oUAinV LPD, (jOLZJ-H "r^JE. ^£ It°^} $A> 

AFM ^-4 ^V-g-sH ^-7] LPD-2] u}»£.a, a^S. ^Tfl^ JI^KE. ^Tfls^ #^7fl 

cfl, a^JE ^#7i)2f- SZ^5L ^711^ zj-zHH ^#^1 £^7} ^AUj-o]^ 33- tttysH #7ll», flb]^ 
°*l Stl^Hfe -S-71 JE 1^1, ?g ^ *1| »1 3il ofl ^SfHfe Aj-7] a 2<H1 M-^Wl ta>sf z>o] ^-fl- . ^ SlSI^-. 
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^TlHH Z]#£) LPD^ I$<8^ *Aj-A]-o]^s. q^J-tJljo. ojcf. 



Zie^u]-, A}-g-S}-fe 5)]o]x-]S^ ^A>^6fl ci}e)- 2V£7> t^jl, J£ «r^«H*-*l ^ «r^tb<lfe 4 £flol7-]i^ 
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SV^ Jf zJ" 0 ]* ^ Grown-in^*^ S^a]?] ^ 7 fl^l ^^7j]o]] °)o]a^ s.}o}z±v}t%<>) LPD^» ^ ^ $X 
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Ah^lSir tgAj-6)] A }o] S Sl-^- a.711 ^ ^*U>o] S ^) e-7i«fe ^f- ^ ^^t^ 

-tl^l^^l ^°H A i 2, ZjAj-^ofl o]^ ^-Aj^^^oflA^, n ^t^^o] ZjAHJo] ^B3o]] o]^ } 

Al^l^^Ai^, -f 7d 7Z ^AHgo] ^rf^- Sg 7 >«1-^ ^1 ^O.^ o>s|^ i ^ 5i^E^ #rfl# ^Efl*|-^4. 



^a]^eH1 *J£«( ^AfHj-^o]]A^, el|o]^ S ^ zjAH^l* ^]-§-§}^ LPD3] ^cflol 

H>^-O.S, Jl"4£ =7^7HHn> LPD, 7-lZ|£ LPDi (j7Z}i ^^J-JE S^T,} 

^A}o]z./x^^ ^--g- a^«fl^> $AlA>o] S )^ol cf^ LPD# <a#*>JL, ^7)1 ^Aj-A AFM# 7>-g-§>o^ 

^>flS ^J4« HffAS, ^oM LPD» A o V 7] U^i2t 4^^1-JZ, <a^> Aj-7] S 1 a 2 « 
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^ t^°D ^S^lfe- «lJ£Afl ^Ol^jrtgsl ^AfHj-^o] ^A|^» ^tg^-c)-. 

41 AH] l 

Af-g-*> ^el^iS -^aHV^ : SP-KTENCORAl- 

*HM8§ : 200mm «>flsq^-g 41 2-1$ 441 o] 
cq]o]s] ^^^(100) 
^l^^-l ^-f ^ 6jtan 

^l^^-a 4s-l$ flMs^, ell^l^S^ ^A>^]# Af-g-sj-^ LFD21 ^^§1-^4. 

Tj^fcr] L p D o! ^ ^AJ-^. ^^^^ o1 s. ^ o] b) ^ B] 2140] Oj^-* 47l fi.3«fl 44\14. 

l"i£ 3] 
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AFM 












115 




7 d°l lOjm • 3nm(£ 2) 


0 




160 




3^ 20nm(5L 3) 


c 


95 


127 


SF 


SF(£4) 


0 


108 


136 


SF 


SF(H 5) 


0 


106 


136 


SF 


SF 


0 


107 


135 


SF 


SF 


0 


107 


134 


SF 


SF 


0 


149 


150 


WW 


^ara*K£ 6) 


0 


104 


111 


WW 


WW 


0 


90 


118 


SF 


SF 


0 










0 



CJ-S-.2.3.. <£o]%\ LPD^ ^-S^ol^l* *W<L^, ^HMl* <4-g-«H LPDS) ^^fl *j§#§- 4) 

AFM* *>#*M S^^-Z, l«fl €?M ^*}5^. ol #?]] #7l IE 



SE, E 2 51 AFM* >M--8-*H =}- 0 J€ LPD°-j -g^l *§#°J cflSilr q-EWlXi^-. & 3«H-fe, £ 

2 41*1 IE 7«H M-B}Hfi LPD7]- <4|<*| <£ ^ ^5.^ AFMS] ^ 5L^"i^« fN 7l 7fl«}£4. a, SL 

8^11 LPDfe, IE 1^ ^«-o]]a^ (B > 160nm and A < 110nm)-°3. &fl-J3fc %$] <£<4^ q-Bj-^j/ $ o.^, 51 

9°1] q-Ej-ifl LPD^, S 121 tHMH^ (#71 -g-^ir ^ M-Bfi-fljI sa^f. 

-M A Hl°il I^IHI ^IspS sJhWSiS 3-4#*l**Hi-«: 2}«H LPD* 90% oHi-sl sv 

HllilO^l 1 

^^^ol^I^ 3*HM1 : SFS6220CTENCOR*} ^14) 
l^Aj-i^^l 

^>-§- A ^# : 200mm s| ^ it # s) sflMs) 
fl|olBl 1^^(100) 
<^«]ig si-^11 2.1/um 

^-1°J «Hlsl^^ -gels #71 efl^i^a^ ^Af^» #-§-*H LPD^l 3#* ^*8*}S^. 

* AFM* *1~8-*M ^-oj^H, €-?MJ °o tJ fl- ^*>S^-. M* «M °1 S 4^1 4e>uH^^_ 

rfi. 4] 
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-?Jl r^l TT rri 7-' a "1 ^V^l 

Hi °| -*) it VI y ri A \ 6 X\ 


■E-A| 


AFM 


Q.lVM >107]] 






0.1-0.3/an 57)] 


3?fl SF 


SF(l€ 3 UU) 27(33 3.0/aX0.2 /B ?! Pit Uflol^^A^j- i>|| . 


0.3jwn< 3711 


34 °1# 


^m^n^ y]°^m 24. 14 



^7) S. 44) ^3.^ -g-^*V «><q- £oj, b-aHI S]* ^ciflAlfe, ^7}- LPD^ 3#t-ol 30%(67H/1 

87fl)^] six] gja, ^-fl. oj^ofl 01 ^ ^0] g-tg^i 5)^ t).. £, 3#€ 3} ^S] 50% ^5.^ #«1-S7]] 

^l-iL^-S^ JZ51SH1 tfl-g-^l-fe- 33* *^sM, cl ^l-7Mfe- *M»|fi) cfl^^^o,) ^*J.^, 



A)-g-e> eflol^Jt^ 3*1^*1 : SP-KTENCORM- 

4-8-^# : 200rara ^n}<^ w > CZ— 
?M3) ^^(100) 

* 7}]S] zi- ^-^oflAl -go-)^} LPD oj 5.§<a^l- ^RUj-o];^ Bflol^* ^2l*H. S. 241 i4e]-\E §-?J-4| 

lpd^ -a^ t§^>* ^si«i-saq-. °i« cfloiBi^^ <a^-» s>y] s _ 5^ 14^4. 

IK 5] 





AFM 












112 


Scratch or s-pit 


Scratch*H3/a(£ 10) 


O 




115 


Scratch or s-pit 


Scratch 


0 


98 


142 


Scratch or s-pit 


s-pit(H 11) 


0 


110 


149 


Scratch or s-pit 


s-pit 


0 


86 


132 


Scratch or s-pit 


Scratch 


0 


91 




Bulk irGrown-irvif- 




0 


88 


Stools). 


Bulk ^Grown-in^f- 




0 


132 


133 






0 


104 


109 






0 



cf-g-^S, £<H*I LPD^ al-^-O-S., iS|o]^S^[ ^P9"*l» 3#€ LPD£] *§#* 



£E. £ 10 m 51 lloflfe AFM* Af-g-«-}o| ^-o]^ L p D o] ^aj-o] ^_n)^A}^ cflS^]# i+l^ifl Jl Si^. a 5<H]^r, 

£ 10 ¥J 5L llofl uj-uV^ LPD7> o|oq sfl <§-«}~^-?q # ^ =^ AFMS) ?H] £^SiJE# ^ 7l^S^cf. ^ ' 

A] 4| 01] ^^S)^ ^6J] o 1§ |.^ isj|ol^)i^ ?jApJ-S]t A>-g-«t u o v ^°l] LPD-1- zicHJS. 90% o)^o) ^ 
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ifloj- HV£^1 4Ms)«. Aj-g-SH LSI ^3 ^7l^ SKH) ^^2- Hl- S ^ fl)o]^ a ^ $ jr^ 

e^ofl ^*URr ^ Jfaj-^-g ^4 ffl£ • «>3EX1 floral ^-g- ^7>§}^C1| o]^*V ^ o| 

1. 

2. 



o]=<S] *}<>)<$ S^ofJ, ^olsjir^ofl $^fl-5>fe elH*)^ ^wj-^o]<4 ^aj^^o), ^ ^«<HNH4 



3. 

Xl 1 * 3£fe- Xl 2 iHl SH-M, 3*>#*lS.*1 aj^jE !^a> 2^^]» -7-«m eflo]^ S ig ^a>^]# a> 
^■i 2 -^- 4. 

*ll 1 * XI 3 ^ ojir: «t °1«HA^ Aj- 7 ] Hl.JS.x-]] $JH£|7> $I)o]^o1 ^-g- S^O S h> 
35. Afl ^A>w}-^. 

5. 

*H 1 % a(| 4 tys) oi3n flo^, a* al(iS)^ ^r^Hl^i 3*€ LPDCLight Point Defect)^ 

£ ±£ 3E 157-^1- «r$MHS3. 3} Jii B# ^«g)aq-H ^-7Ha} ££<g L PD^ ^f^S ^ 
3, «■ , A, B ^ A/BS ^^o^ sig-ofl ^fl- ^-o] ^Bfl g ^ e >^ ^g; il ^)/>^ S}^ 

aV3?-AH ^)o]3iji£Bioj ^A>HJ-^. 

^^J- 6. 

^1 1 * 01^1 XI 4 ^ s> 5a«H-M. A» al4S -r^T^HlAi ^#^1 LPD(Light Point Defect)^ S$°Ja> 
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A, B£| ^-fl 




rV i-D a i.io 


n"5-a xi I Stacking fault) 


A < B x 1.13 


Hl(^)^3)#7l^c]l-(»^0J 7}) 


BOOnm and A > 107nm 


^lriijl^ltKhillock, shadow) 


B >160nm and A<107nm 


°l^^(%it,#7l) 







8. 

7 A# ^r^H^ LPDCLight Point Defect)^ ^7^5: gpo. S$^7>}- ft^H^S 

*]-J7, b* ^?HH LPDS] ^-7j-£ «4M-ol2LS g A; B g a/ bs 

3 9. 



*fl 1 i>> vfl^) 7fl 3 £fe 7 *V *J-ofl a* Jl^SL LPD(Light Point Defect) 



A, BS] ^ 


44 


A >B xi.13 £feB < 90nm and A >107nm 




A< B xi.13 


Jf 401^ ^ cop 


B >85nm and A<107 nm 


lE^-EI]- Bulk ^ Grown-in ~4% 
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i^A 10 




s sa l i 
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